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Description 

ANTIPERSPIRArJT FORMULATtONS CONTAINING QUATERNARY AMMONIUM POLYMER 

This Invention relates to antlperspirant compositions. Numerous literature references disclose detergent 
compositions for cosmetic and personal use, such as shampoos, antlperspirant formulations and 
5 anti-dandruff rinse conditioners that contain anionic and/or cationic polymers, an active agent, surfactants, 
emollients, and other additives and preservatives common in the Industry, as discussed below. 

U.S. Patent Specification US-A-3 761 417 is directed to detergent compositions containing particle-deposi- 
tion-enhancing agents, more specifically, toilet detergent bars containing vrater-insoluble particles such as 
antimicrobial agents, organic surfactants and cationic polymers. Surfactants are an essential Ingredient of the 
10 compositions. DimethyWIallyl ammonium chloride (DMDAAC) is specifically mentioned as a possible cationic 
polymer. 

US. Patent Specification US-A-3 769 398 discloses non-anlonic hair shampoo formulations containing an 
active ingredient (a detergent such as a betaine, sulfobetaine or amine oxide or a mixture thereof), a 
water-soluble polymer (polyethylenlmine-ethylene oxide or propylene oxide) and propoxylated polyethyle- 
1S nimlnes. 

U.S. Patent Specification US-A-4 329 335 describes an amphotericnonionic anti-dandruff shampoo 
containing 1-imldazolyl-1-(4-chlorophenoxy)-3.3-dimethylbutan-2-one and amphoteric surfactants poly- 
oxyethylene hexitan mono or higher fatty acid ester, tertiary amine oxide, fatty acid mono- or di-ethanolamlde 
and optionally a polymerized quarternlzed ammonium compound. DMDAAC is specificaily disclosed as a 
20 preferred polymerized quarternlzed ammonium compound. 

European Patent Specification EP-A-O 074 819 discloses an anti-dandruff cream rinse conditioner of 
DMDAAC-acrylamide. glucan or guar gum and hydroxyethylceliuiose. 

European Patent SpeoifloaHon EP-A-O 055 857 discloses the preparation of toi^eaiiy applied compositions 
comprising uitravioiet-Hght-absort)ing materials and film-forming polymers and exhibiting enhanced protection 
JS5 from erythema-causing radiation. 

It has now been found that stable and effective antlperspirant compositions can be prepared comprising at 
least one antlperspirant and one or more polymers of dimethyidiallyl ammonium chloride, and that the polymer 
Increases the amount of antlperspirant on the surface to which it is applied, thereby enhancing Its effect and 
making a lower dosage of the antlperspirant effective, thereby reducing possible future side effects. 
30 The present invention provides an antlperspirant composition comprisbtg at least one antiperapitwrt agent 
and a polymer of dimethyidiallyl ammonium chloride. 

the'JkIn" *® invention, body secretion is treated by topically applying such a composition to 

The compositions of the present Invention are thus capable of being topicaliy administered. They may 
35 optionally contain cosmetically acceptable exclpients such as buffers and/or preservatives. The polymer Is 
present in an amount sufficient to enhance deposition and/or retention of the antiperspirant agent on the 
intended surface. The composition may be prepared by agitating the polymer, with or without de-Ionized water, 
otpionally adding an emulsifier with continued agitation, heating to a temperature ranging from ambient to 
90" C (preferably 65" to 80°) until a uniform mixture is obtained, and continuing agitation while adding an 
40 antlperspirant agent, optionally followed by preservatives, thickening agents, buffers, dyes and/or fragrances, 
and ultimately adjusting the formulation by adding de-ionized water while maintaining the temperature. The 
polymer can be added at any stage of the procedure. 

TTje amount of the antlperspirant agent varies over a wide range and depends on the specific agent involved. 
Usually, the antlperspirant effective amount would be considerably less than that previously believed 
45 necessary to obtain the desired results. Specifically, the amount of antiperspirant agent used in the 
fonnulations herein usually constitutes from 0.01% to 50% and prsferably 5% toZQiVbof the total weight of the 
composition. If the only components are antiperspirant agents and polymers, the amount can be up to 99.09% 
by weight. 

The amount of polymer used In the practice of the Invention ranges from 0.01Q* to 12% polymer, preferably 
50 1% to 3%. by weight of tiie composition, tiie remainder being the antiperspirant agent and optional 
conventional acceptable exclpients. 

Polymers of dimethyidiallyl ammonium chloride (DMDAAC) Include both homopolymers and copolymers of 
DMDAAC. The copolymer should contain at least 1 Qo/o by weight of DMDAAC. A homopolymer is preferred. An 
example of a homopolymer of DMDAAC is that sold under the registered trade mark Merquat 100. which Is 
55 manufactured by Calgon Corporation and which has an intrinsic viscosity of 0.3 df/g in 1.0 M NaCI. Although 
any copolymers (including terpolymers and polymers of more tiian tiiree monomers) may be used, the 
preferred copolymers are DMDAAC/acrylamlde and OMDAAC/acrylic acid. 

Example of copolymers of dimethyldiallyl ammonium chloride (DMDAAC) and acrylamlde. are Merquat S and 
Merquat 550. 

60 The preferred product is Merquat S. Merquat 550 and S copolymers have an intrinsic viscosity of 4.2 ± 0.2 in 
1.0 M NaCI and contain, by weight, about 50 percent DMDAAC and 50 percent acrylamlde. 

Although any ratio of DMDAAC and comonomer will work, the preferred ratio is 10 to 75 percent, particularly 
25 to 75 percent, by vreight. DMDAAC and, correspondingly, ^ to 90 percent, particularty 25 to 75 percent, by 
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weight, comonomer. 

Polymers of DMDAAC used in the invention have a molecular weight ranging from 20,000 to 2.500,000, 
preferably from 200,000 to 300,000, and an intrinsic viscosity of 0.1 to 2.5. preferably from 0.7-0.9. in 1 .OM NaCI. 

Representative antiperspiranf agents used in the practice o( the invention are aluminium zirconium 
complexes such as those sold under the registered Trade Marks Rezal 36GP (aluminium zirconium 
tetrachlorohydrex-glycine) and Rezal 67 (aluminium zirconium pentachlorohydrate), aluminium chlorohydrol. 
aluminium chlorohydroxide, aluminium chlorohydrate. aluminium chlorohydrex P.G,. aluminium sulphate and 
potassium alum. 

Representative emollients, emulsifiers, humectants and moisturising agents that can be used in the 
compositions of the Invention are Cia-isalcohol benzoates, SDA40 alcohol, stearyl alcohol, sorbitol Votpo 10 
3100, glycerin, glyceryl stearate, propylene glycol (PEG), lanolin, talc, vegetable oils, mineral oils, isopropyl 
myristate. aloe vera, cyclomethlcone, jojoba oil. PEG 100 stearate. cetyl esters, PPG-15 stearyl ether and 
steareth 2 and 21. 

Other cosmetically acceptable excipients that the formulation may contain are thickening agents, buffering 
agents and preservatives. Suitable water soluble preservatives are sodium bisulphite, sodium thiosulphate 15 
ascorbates, benzalkonium chloride, glydant, 1,3-bis(hydroxymethyl)-5.5-dimethyl)-2.4-imlda20lidlnedione 
chlorobutanol, thimerosal, phenylmercuric borate. Dowicil 200, 1-(3-chloro-2-propenyl)-3,5.7-triaza-1-azonla- 
tricyclo[3.3.l.1]decane, parabens, Tektamer 38 (1.2-dlbromo-2,4-dicyanobutane), benzyl alcohol and 
phenylethanol. Suitable thickening agents are those sold under the registered Trade Marks Cab-O-Sil MS 
Carbomer 934. 940 and 941 , sodium stearate, magnesium aluminium sWcate and hydroxyethyl cellulose. These 20 
agents, may optionally be present in amounts of from 0.05 to SXm by weight, preferably 1 to 50^, Suitable 
watersoluble buffering agents Include alkali or alkaline-earth metal carbonates, phosphates, bicarbonates, 
citrates, borates, acetates, acid anhydrides and succinates, such as sodium phosphate, citrate, borate, 
acetate, bicarbonate and carbonate. These agents may be present in amounts sufficient to maintain the 
optimum pH of the system in the range 2 to 9. As such the buffering agent can be as much as 20o/o on a weight 25 
to weight basis of the total composition. 

Studies were conducted on the degree of retention of aluminium on the skin with and without a polymer. 
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Samples 



3MULI 

RETBNTION OF ALUMIWlIil QW SITTW 



Rasults 
CFPW) 



Skin saaple treated 
with 150 ul of alUAinuB 
chlorohydcate P.G. anti- 
peispliant solution 
followed by IS-second 
tap watet ilnse 



B. Expeclnent 



Skin eaaple treated 
with 150 ul of aluBinuB 
chlorohydrate P.G. anti- 
perspirant solution with 
2\ Merquat 100 followed 
by 15-second tap water 
rinse 



*saine results for two (2) experiaents 

The above results cleariy illustrate that formulation B which contains a polymer Is twice as e 
formulation A without a polymer in the retention of aluminium on the si<ln. 

The following examples niustrate the preparation of various antiperepirant formulations of the Invt 
Examples do not limit the invention. 
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EXAMPLE 1 



SticH Antlparspitant Contcol Po tmulation* 



NO. 


PHASE 


INGREDIENT 


% BY 

NEIGRT 


1 


A 


cyclone thicone 




2 


A 




1.00 






PEG 100 sceacace 




3 


B 


Bteacyl Alcohol 


20.00 


4 


B 


Volpo 3100 




5 


B 


Rezal 36GP 


20.00 


6 


C 


talc 


1.00 


7 


D 


tciclosan 


0.20 


8 


D 


Cab-O-Sil M5 


1.00 


9 


E 


fragrance 


0.60 






q.B. 


100.00 



10 



^Nltbout polyaer 



With rapid agitation, phase A ingredients were thoroughiy mixed and heated to 65° C whiie phase B 
. Ingredients were individuaily added and stlmed untii dissolved. The solution was stirred for approximately 5 
minutes while adding phase C. When dissolved, the resulting phases D were added individually and stirred for 
15 minutes and phase E was added, agitated until dissolved and q.s. to lOCMi. The resulting mixture wras then 
poured into the suitable containara for personal care application. The temperature was maintained at 65X 40 
while making the additions. 
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Stiefc Antiperspl ra^^ 

* BY 

NO. PHASE INGREDIENT WEIGHT 



1 A cyclomethicone 44.20 

2 A glyceryl steacate and i.oo 

PEG 100 stearate 

3 B etearyl Alcohol 20.00 

4 B Volpo 3100 10.00 

5 B Rezal 366P 20.00 

6 C talc 1.00 

7 D tiiclosan 0.20 

8 D Cab-O-Sll M5 1.00 

9 E perfume o.60 
10 E Merquat 100 2. 00 



100.00 

The procedure and reaction conditions of Example 1 were followed except that "Merquat 100" was added 
with phase E ingredients to obtain the corresponding product. 
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NO. 


PHASE 


EXAMPLE 3 
Stick Antioersoiraiit 
INGREDIENT 


« BY 
NEIGHT 






cycloaethicone 


43.20 




A 


glycacyl steacate and 


1.00 






PEG 100 steacate 




3 


B 


steacyl Alcohol 


20.00 


4 


B 


Volpo 3100 


10.00 


5 


B 


Rezal 36GP 


20.00 






talc 


1.00 


7 


D 


tzlclosan 


0.20 






Gab>o-sil M5 


1.00 


9 


E 


fragEance 


0.60 


10 


E 


Meiquat s 


3.00 








100.00 



With rapid agitation, phase A ingredients were thoroughly mixed and heated to SS'C. Phase B Ingredients 
were individually added to phase A and stirred for 5 minutes. Phase C ingredient was added and stirred for 5 
minutes. Phase D ingredients were individuaiiy added and stirred for 15 minutes. With continued agitation, 
phase E ingredients were added individually and stin-ed untH dissolved. The resulting mixture was then stirred 
an additional 15 minutes. This mixture was then poured Into the suitable containers for personal care 40 
application. The temperature was maintained at 65°C while making the additions. 

Following the above reaction conditions and procedure, aluminium chiorohydroi. aluminium sulphate 
potassium alum, aluminium chlorohydrate, or aluminium chiorohydrex P.O. may be substituted for aluminium 
zirconium tetrachlorohydrex complex, to obtain the conesponding stick antiperspirant formulation. 
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EXAMPLE 4 



Roll-on Antip^rapl r^f^r 
PHASE INGREDIENT 



\ BY 

HEIGHT 



eycloB«thleon« 44.20 
glyceryl steaiat« and 

PEG 100 steacate i.oo 
Metquat 100 2.00 

stearyl alcohol 20.00 
silica 1.00 

Volpo 3100 10.00 
aluBinum zicconiua tetca- 

chloiohydcaz coaplex 20.00 
talc 1.00 
ptesetvative & fragrance oa 

100.00 



e vessels, the ingredients of phases A and B were heated to eS'C. With agitation, phase B wi 
added to phase A. cooled to eS'C and phase C ingredients were added. Agitation was continued and « 
reaction mixture was cooled and phase D Ingredient added. 



45 
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AntloerBPirant Creaa 
PHASE INGREDIENT 



* BY 
HEIGHT 



cetyl alcohol 

glycecyl stearate and 

PEG 100 steacate 

Merquat 100 

sorbitol 

deionlzed water 

aluminua zlrconiuM tetra- 

chlorohydrex coaplez 

preservative & fra9rance 

q.B. 



10.00 
2.00 
3,00 

41.00 



In separate vessels, the 
agitation, phase B was added' 
continued and the reaction 



of phases A and B were heated to 75° C and 78° C, respectively. W 
phase A, cooled to 40°C and phase Q Ingredients were added. Agitation w 
xtura was cooled and poured Into suitable containere for personal cs 



l.iqttid AntiDcrBPirann 



% BY 

HEIGHT 



1 


A 


SDA 40 alcohol 


25.00 


2 


A 


glycerine 


4.00 


3 


B 


aluniniun chlorohydrate 


30.00 


4 


C 


deionized water 


3S.80 


5 


D 


Herquat lOO 


2.00 


6 


B 


preservative & fragrance 








q.s. 


100.00 



«h'toillH*^I "^l^!'^' °f phases A and B were added and mixed until a clear solution « 

obtained. With agitation, phases C and D were premlxed and added to the reaction mixture. Agitation w 
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continued until the reaction mixture was uniform, phase D ingredient added 
containers for personal care application. 



and poured into suitable 



NO. 


PHASE 


EXAMPLE 7 
AntiDersDicant Lotion 
IMGREDIENT 


% BY 
MEIGHT 


1 


A 


PPG-15 steatyl ether 


4.00 


2 


A 


steacetb 21 


.60 


3 


A 


steareth 2 


2.60 


4 


B 


deionized water 


50.80 


5 


B 


Mecquat 100 


2.00 


6 


C 


aluminum zirconium tetra- 








chlorohydrex-glycine 


40.00 


7 


D 


preservative & fragrance 








q.s. 


100.00 



In separate vessels, the ingredients of phases A and B were heated to 76° C and 78° C. respectively. With 
agitation, phase B was added to phase A, cooled to 40° C and phase C ingrBdient was added. Agitation was 
continued, phase D ingredient was added and the reaction mixture was cooled and poured Into suitable 
containers for personal care application. 
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BXMIPLE 8 
Stick AntlDTBDltanti 

* BY 

NO. PHASE IHGREDIENT HEIGHT 



1 


A 


IsopEopyl aytlstate 


2. 


.00 


2 


A 


pzopylane glycol 


20. 


.30 


3 


B 


propylene glycol 


2. 


.00 


4 


B 


titaaiua dioxide 


0. 


.20 


5 


C 


isosteacyl alcohol 


11. 


.30 


6 


D 


8teaca»ide MBA 


26. 


.00 


7 


E 


SDA 40 alcohol 


14. 


.50 


8 


E 


aliminiuB chlorohydcex 
P.G. 


20. 


.00 


9 


F 


tciclosan 


0. 


.20 


10 


6 


Metquat S 


3. 


.00 



pcesetvatlves and 

fcagcances q.8. 100.00 



With rapid agnation, phase A ingredimts were thoroughly mixed and heated to 65'C. Phase B ingredients 
were thoroughly mixed added to phase A with continued agitation. Phase C ingredient was added stirred for 5 40 
mlCMites and the reaction mixture heated to WC. Phase D Ingredient was added and stirred to obtain 
uniformity. With continued agitation, the reaction was cooled to 76" C and phase E ingredients were added 
Individually and stirred untH dissolved. The resulting mixture was then briefly stln»d and phases F, G and H 
were successlveiy added. This mixture was then poured into the suitat>ie containers for personal care 



1. An antiperspirant composition comprising at least one antiperspirant agent and a polymer of 
dimethyldlaiiyl ammonium cMoride. ' 

2. A composition as claimed in claim 1. further comprising water. 

3. A composition as claimed in claim 2. in which the antiperspirant agent is aluminium zirconium 
complex, aluminium sulphate, potassium alum, aluminium chlorohydroi. aluminium chiorohydroxide 
aluminium ohiorohydrate or aluminium chiorohydrex P.G. 

4. A composition as claimed in claim 4. in which the antiperspirant agent is aluminium zirconium 
complex, aluminium chiorohydrex P.G. or a comtwnation thereof. 

5. A composition as claimed in claim 4, in which the antiperspirant agent is aluminium zirconium 
tetrachlorohydroxy-glycine and/or aluminium zirconium pentachlorohydrate. 

^ t ^^"'f " in any one of claims 2 to 5. in which the polymer is a homopdymer of 

dimethyldlaiiyl ammonium chloride. 

7. A composition as claimed m any one of claims 2 to 5. in which the polymer is dimethyldlaiiyl 
ammonium chioride/acrylamlde or dimethyidiallyl ammonium chloride/acrylic acid «"yia«iiyi 

8. A composition as claimed m claim 7. in which the copolymer contains 10 to 75 percent l)y weight 
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dimethyldiallyl ammonium chloride and 25 to 90 percent by weight acrylamlde. 
9. A composition as claimed in any one of claims 2 to 8, further oompri^ng cosmetically acceptable 

excipients. 

10. A composition as claimed in claim 1 for use in treating body secretion by being topically administered 

in tho cUin 
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luets using DMDAAC/acrylle add-^ype polynmrs. 



@ A method for thickening metal-containing aqueous soluttons, particulariy personal care products, 
such as aluminum-containing antlpeisplrants, is disclosed. The method comprises adding an effective 
amount for the purpose of at least one dimethyl diallyl ammonium chlorida/acrylk: ackl-type polymer. 
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BACKGROUND OF THE INVENTION 

The instant invention relates to the thickening of metal-containing aqueous solutions, such as personal care 
product fonnulations, particularly liquid antipersplrant formulations which contain aluminum, by the addition of 
an effective amount of at least one dimethyl diallyl ammonium chloride (DMDAAC)/acfylic acid-type polymer. 
These polymers increase the thickness or visooslty of aqueous metal-containing solutions such as personal 
care product fonnulations and the like, and generally do not Impart color to water-white fomiuiations being thick- 
ened. 

Numerous references disclose cosmetic and personal care compositions, such as shampoos, antipersplr- 
ant formulations, anti-dandruff rinse conditioners, etc., which contain anionic and/or cationlc polymers, an active 
agent, surfactants, emollients and other additives and preservatives commonly employed In ttie industry. Per- 
tinent references which relate to DMDAAC polymers or which disclose cosmetic and personal care formulations 
containing DMDAAC polymers include: 

1. U.S. Pat No. 3,761,417, which is directed to detergent compositions containing partide deposition 
enhancing agents. More particularly, this patentdisdoses detergentand personal use detergent t>ars which 
contain water-soluble partides such as antimicrobial agents, surfactants and cationlc polymers. Possible 
cationlc polymers Indude dimethyl diallyl ammonium chloride polymers (DMDAAC). 

2. U.S. Pat No. 3,769,398, which disdoses non-Ionic halrshampoo formulations containing an active Ingre- 
dient such as a betaine, sulfo betaine, amine oxide or mixiurs thereof, a water soluble polymer such as a 
polyethyleneimine-ettiylene oxide or propylene oxide polymer or a propoxylated poiyethylenelmine. 

3. U.S. Pat. No. 4,329,335, which describes an amphoteric, nonionic anti-dandruff shampoo containing an 
active agent (1-imldazalyl-1-) (chlorophenoxy-3,3-dimethylbutane-2-one) and amphoteric suriactante. 
DMDAAC is disdosed as a prefenred quatemized ammonium compound in this patent 

4. Published European Patent Application No. 74,819, which disdoses an anti-dandruff cream rinse con- 
ditioner containing zinc pyrithione, glucan or guar gum, hydroxysthyl cellulose and a homopolymer of 
DMDAAC or a copolymer of DMDAAC and acrylamide. 

5. U.S. Pat No. 3,996,146, whteh disdoses a shampoo ftvmulation comprising firom 0.05 to about 2.5%, 
by weight, of a cationlc resin including quaternary polymers derived firam dimettiyl diallyl ammonium salte. 

6. U.S. Pat No. 4,040,984, which disdoses polymers useful for preparing eledrooonducUve paper which 
comprise quaternary diallyl dialkyi ammonium monomers and acrylic acid. 

7. U.S. Pat No. 3,912,808, which discloses a composition and meUiod for waving orstraightening hair using 
an aqueous solution of a reducing agent and a water soluble secondary or tertiary amine polymer or a 
polymer of diallyl amine or a quatemary polymer of diallyl dialkyi ammonium salts. This patent also dis- 
closes the use of dialkyi ammonium polymers which contain acrylamide or diacetone acrylamide. The use 
of dimethyl diallyl ammonium chloride/acrylic add polymers is not disdosed or suggested. 

8. U.S. Pat No. 4,027,008, which disdoses hair treating compositions which contain a water-soluble sec- 
ondary or tertiary amine polymer or a polymer of diallyl amine or a quaternary polymer of diallyl dialkyi 
ammonium salts. 

9. U.S. Pat No. 3,986,825, which disdoses the use of dialkyi diallyl ammonium polymers in cosmetic pro- 
ducte, induding oopdymers of a dialkyi diallyl ammonium monomer and actytamkle or dtacetone 
acrylamkle. 

10. U.S. Pat No. 4,764,365, which disdoses tiie use of DMDAACtacryllc acid polymers such as Merquat 
280 to improve ttie feel of personal care producte. This patentdisdoses that commonly used antipersplrante 
Include aluminum zirconium complex, aluminum chlorohydrate and the like. However, this patent does not 
disclose or suggest that DMDAAC/acrylic acid-type polymers may be used to thicken metal-containing 
aqueous solutions generally or aluminum-containing personal care products. 

1 1 . U.S. Pat. No. 4,772,462, which discloses the use of DMDAAC/acrylic acid-type polymers in shampoos, 
conditioners, rinses, bleaches, hair dyes and hair sprays. 

12. U.S. Pat No. 4,675,178, which relates to stable deodorant compositions which contain DMDAAC 
polymers and aluminum antipersplrant agente. 

13. Copending application U.S.S.N. 794,981 disdoses ttie use of DMDAAC/acrylic acM-type pdymers In 
deodorant fonmutations. 

In summary, though the use of dialkyi diallyl ammonium chloride-type polymers, including DMDAAC-acrylic 
acid type polymers, in personal care products is known, the use of polymers containing a diallyl dialkyi 
ammonium monomer and acryl ic acid for the purpose of thickening aqueous solutions or personal care product 
composittons is not known or suggested in ttie art These polymers are particulariy effective when used to pro- 
vMe thtekening to liqukj personal care products, such as rdl-on deodorant/antiperspirante, and generally do 
80 witiiout imparting color to water-white fomiulatkHis. 
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DETAILED DESCRIPTION OF THE INVENTION 

The instant invention Is directed to a method for thickening metal-oontaining aqueous compositions or sol- 
utions, such as liquid, water-based, metal-containing personal care product compositions or Intennriedlatas, 
5 comprising adding to such a composition or solution an effective amount of a polymer comprising: 

a) about 1 to about 99%, based on total polymerweight,ofaquaternaiydlallyldialkyl ammonium monomer, 
wherein alkyi groups are Independently selected from alkyi groups of 1 to 1 8 carbon atoms, prefarably C^^ 
alkyi, and wherein said quatemaiy diallyl dialkyi ammonium monomer's oounterion is selected firom the 
group consisting of conjugate bases of acMs having an kinlzation constant greater than 10-^*, mora pref- 

10 erabiy, selected fi^ the group consisting of fluoride, bromide, chloride, hydroxide, nitrate, acetate, hyd- 
rogen, sulfate, and primary phosphates; and 

b) about 1 to about 99%, based on total polymer weight, of an anionic monomer selected firom the group 
consisting of acrylic acid and methaciyiic acid; wherein the weight average molecular weight of said 
polymer ranges from about 5,000 to about 6,000,000, as detennnined by gel permeation chromatography. 

15 The instant invention is also directed to thickened metal-contalning aqueous compositions or solutions, 
such as thickened, personal care product compositions, which contain the above described polymer. 

As used herein, the phrase 'personal care product composition or solutkm" includes, but Is not limited to, 
metal-contalning hand and face totions, soaps and creams, suntan lotk>ns, bubble baths, shaving creams, antl- 
perspirant and deodorant composittona or solutions. 

20 As used herein, the temfi 'metal-contalning' ref^ to any aqueous oompositton orsolutkm or personal care 
product formulation or product Intemiediato which contains a metal having a positive valence of greater than 
2. Examples of metal tons of such metals Include, but are not limited to, Al^, Fe^, Cr^ and Ce^. The most 
prefenned metal is aluminum. 

The most Important class of aluminum-containing compositions are liquid personal skin care producte, par- 

25 ticularly roll-on antiperspirants. Such compositions are thickened by the instant polymere, as measured by the 
viscosity of the treated composition. 

Personal skin cars producte generally comprise an active agent, such as a detergent, surfactant, con- 
dittoner, emollient, antimicrobial, anUperspbant and/or moisturizing agent These producte may also contain 
aluminum In the fomi of aluminum stearate, aluminum acetate, aluminum sultate or other aluminum salt. Also, 

30 the active agente themselves may contain aluminum. For example, commonly used antipersplrante include, 
but are not limited to, aluminum zirconium complex, aluminum chlorohydrate and the like. For this reason, a 
prefemed use of the instant polymer is for thickening water-based, liquid antiperspirant compositions, such as 
roll-on antlpersplrants/deodorants. In the past, such compositions were generally thickened by the addition of 
emulsHyIng or dispersing fatty compounds, such as glycol stearates, cetyl alcohol orstearyl alcohol. 

35 In Ite broadest sense, an effective amount of at least one of the instant polymers may be added to an 
aqueous solution, such as a liquid personal care product composltk>n, in conjunction with a metal, such as 
aluminum, to thtekan the solutkxi being treated, If the solutton does not contain a metal and the additton of a 
metal and at least one of the instant polymers does not cause compatlbil Ity or other problems. 

As used herein, the term 'effective amounf refers to that amount of polymer required to provide the desired 

40 thtekness to the aqueous solutton or aqueous-based product being treated. Generally, for compositions which 
contain a metal, the Instant polymers are added at a dosage of greater than or equal to about 0.01% acttve 
polymer solMs, based on the total weight of the Ihiuid composltton being treated. As the polymer dosage 
Increases, assuming the presence of a suitable metal, the composition thickness as measured by viscosity gen- 
erally increases from a water-like consistency to the consistency of a gel. Preferably, the dosage is about 0.01 % 

45 to about 30% active polymer solids, based on the total weight of the metal-containing product to which the 
polymer is added. Most preferably, the polymer dosage should range from about 0.5% to about 12% active 
polymer, based on the total weight of the compositkin being thickened. 

In the case where the aqueous solution or liquid personal care product to be thickened does not contain 
a metal having a positive valence of greater than 2, about 1.0 to atxnit 50.0% of a suitable positive valence 

so metal ion source, based on the total weight of the product being treated, can be added for the purpose. Any 
source of metal tons which is oompatible with the soiutton, composition, intemiediate or product to be thtokened 
can be used. The amount of multivalent metal tons to be added varies depending upon the desired degree of 
thtokening, the concentration of competing tons, if present, the anionic content of the polymer to be used and 
the specific metal ion added. In general, fora given polymer concentration, viscosity will increase with increas- 

55 ing metal Ion concentratton until the molar ratio of the metal ions tothe total anionic functionality of the polymer 
(for example, the cart)oxyik: ftjnctionality of an aciyik: acld-t)ased polymer), exceeds about one. Although the 
use of excess metal Ions above this ratio is not harmful, it is not believed to cause a further thickening of a 
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system being treated. 

Further, ion solubility generally depends upon the pH of the aqueous system being treated. Also, the pre- 
sence of other metal chelating or oomplexing anions, for example EDTA or NTA, can alter the ratio of metal 
ion to polymer necessary to obtain a designated thickness. The effecUva amount of metal Ion Is further Influ- 

s enced by the application pH, because the ratio of protonatad to free carboxylate groups for a carboxyitc group- 
containing polymer Is a function of pH. The exact nature of this interaction depends on the dlsassoclatlon con- 
stant of the carboxyfic functional group, which varies wKh structure. For these reasons, the optimal metal Ion 
to polymer ratio should be determined experimentally for each specific application. Notwithstanding the above 
considerations, the upper concentration of the metal ion source is oftentimes determined based on solubility 

10 considerations. 

in addition to the metal ion source, an effective amount of at least one of the instant polymers is added, 
based on the desired thidcness and the amount of metal ion source added. The instant polymers, and a metal 
ion source, If needed, can be added to aqueous solutions or compositions such as personal care product 
compositions by any convenient method. Order-of-addition is generally not critical. Mixing may be utilized to 

IS quickly disperse the polymer into the compositbn being treated. 

The quaternary dialtyl dialkyi ammonium nronomer may comprise firom about 1 to about 99%, based on 
total polymer welglit, of the polymer while the anionic monomer may comprise finom about 1 to about 99%, based 
on total polymer weight Preferably, the quaternary: anionic weight ratio Is ttom about 95:5 to about 50:50, and 
most preferably from about 95:5 to about 65:35, based on the total weight of polymer. Thus, in the polymers 

20 of the present invention, the cationic moiety of the polymer Is preferably predominant while the anionic moiety 
of the polymer is preferably minor. Additionally, other moieties may be present in the instant polymers; for 
example, acrylamkle or other nonionic moieties may be present. 

An especially preferred polymer is that where the cationic portkm Is dimethyldiailyl ammonium chloride 
(DMDAAC) ordiethyidialiyl ammonium chloride (DEDAAC) and where anionic portton is aayik: add. Prefisrabiy, 

25 the DMDAAC/DEDAAC:acrylic acid weight ratio weight ratio ranges finom about 95:5 to about 50:50, most pref- 
erably from about 95:5 to 65:35, based on total polymer weight 

The polymere of the instant invention may have any molecular weight ranging firom about 5,000 to about 
6,000,000, with the prsliarrad molecular weight ranging fifom about 100,000 to about 5,000,000. The most pre- 
fan^ viscosity for the Instant polymere ranges frnm about 4,000 to about 10,000 cps, as detemiined using a 

30 Brookfleld LVF No. 4 spindle at 60 rpm. These polymere may be prepared using any conventional free radical 
polymerization technique, such as the technique disclosed by Butler and Angelo, "Journal of American Chem- 
ical Society," Vol. 79, p. 3128 (1957) or the technique suggested In U.S. Reissue Patent No. 28,543. 

The most preferred polymere of the instant lnventk>n are commercially available copolymere of dimethyl- 
diailyl ammonium chloride and acrylic acid which are sold as Merquat 280 Calgon Corporation. Merquat280 

X contains 80/20 (wAw) dimethyldlaliyi ammonium chk)ride/acryik: add and has a mdecular weight of approxim- 
ately 1 mlllkm. 

Exemplary of the best mode Is the use of Merquat 280 to thicken a water-based antiperaplrant composition. 
Such compositions typicaily contain water, a glycol such as propylene glycol and an alumlnum-cofltaining anli- 
perepirant Because of the water-like consistency of such compositk>ns, they generally must be thkdcened so 

40 that they do not flow too rapidly or easily past the bails of rdi-on dispensere. An effective amount of Merquat 
280 is added so as to yield the desired thtekness. 

Thus, in the best mode, an effective amount of Meiquat 280 is added to a llqukl aluminum-containing anti- 
peraplrant fonmulation capable of being topically administered wherein said formulation comprises water, an 
effective aluminum-containing antiperaplrant, a glycol such as propylene glycol and optionally a deodorant 

46 and/or one or more cosmetically acceptable exclpients such as buffera, fragrances and/or preservatives. The 
polymer is added in an amount sufficient to Increase thickness to the desired consistency. The actual amount 
of polymer to be added depends primarily upon the desired thickness and the amount of aluminum in the compo- 
sition being thickened. Generally, the prefenred amount of Merquat 280 added will range from about 0.01% to 
about 30% active polymer, based on the total weight of the compositton being thickened. Most preferably, the 

60 Merquat 280 dosage wHI range from about 0.5 to about 12% active polymer. 

Typicaily a thteksned antiperaplrant formulation may be achieved by mbdng at least one of the instant 
polymere with de-tonlzed water, followed by additkm of the other Ingredients. For example, an emuls'rfier may 
be added with agitatton fdlowed, in some instances, by heating to a temperatore ranging from 65° to 90°C (pref- 
erably 75° to 80°). Agitation is then typically continued while adding at least one antimicrobial agent followed 

B5 by the addition of preservatives, buffera, dyes, and/or fragrances, and an antiperaplrant agent 

The amount of antiperaplrant agent used varies over a wide range and depends on tiie specific agent 
employed. Generally, an effective amount for tiie purpose Is used. Representative antiperepirants witiiln ttie 
scope of the invention Indude, but are not limited to, aluminum zirconium complex, aluminum chlorohydrate. 
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aluminum chlorohydrex P.G. and the like. 

Generally, the amount of polymer employed in the practice of the invention ranges firom about 0.01 % to 
about 30% polymer, by weight, based on the total weight of the fonmulatbn being treated. The remaining portion 
of the total composition contains the antiperspirant agent, water and conventional acceptable excipients. 

Representative antimicrobial agents employed In (he antiperspirant compositions of this invention include, 
but are not limited to, (2,4.4'-trlchloro carbaniilde), tridosan (2,4,4'-trichloro-2'-hydroxy diphenyl ether), ben- 
zaikonium chkHide, zinc phenosuHbnate, zinc ricindeate and the like. 

Representative emollients, humectants and moisturizing agents uselul In such compositions include, but 
are not limited to, Ci2.is alcohol benzoates, sorbitol, glycerin, propylene glycols (PEG), ianolin, vegetable oils, 
mineral oils, isopropyl myrlstate, aloe vera, jojoba OH and the like. 

Other cosmetically acceptable excipients that such formulations may contain include, but are not limited 
to, buffering agents and preservatives. Suitable water soluble preservatives are sodium bisulfate, sodium 
thiosulfate, ascorbate, benzalkonium chloride, glydantchlorobutanol, thimerosai, phenylmercuric borate, para- 
bens, Tektamer'^ 38(1,2-dibromo-2,4-dicyanobutane) (Tektamer is a registered trademaric of Calgon Ck>rpor- 
ation, Pittsburgh, PA.), benzyl alcohol, phenylethanol and the like. Suitable water soluble buffering agents are 
alkali or alkali earth carbonates, phosphates, bicarbonates, citrates, borates, acetates, acid anhydrides, suc- 
cinates and the like, such as sodium phosphate, dtrate, borate, acetate, bicarbonate and carbonate. These 
agents may be present in amounts sufficient to maintain some optimum pH of the system in the range 2 to 9. 
As such, the buffering agent can be as much as 20% on a weight basis of the total composition. Additional 
active agents are fully described in U.S. Pat No. 3,986.825. 

Generally, the amount of polymer employed In the practice of the invention ranges from about 0.01% to 
about 30% polymer, by weight, based on the total weightof thefonnulation being treated. The remaining portion 
of the total composition contains the antiperspirant agent, water and conventional acceptable excipients. 

Known deodorant/antiperspirant manufacturing processes may require heat to bring conventional thicken- 
ers such as Cab-o-sil into solution. Such processes may be difficult to control and oftentimes result in a trans- 
lucent or opaque products. By contrast, the Instant method of thickening may generally be carried out at room 
temperature, Is easy to control and generally results In a dear, water-white product. 

EXAMPLES 

The following examples, which further demonstrate the instant Inventkm. are not Intended to limit the scope 
of this inventton in any way. 

Examples 1-2 

These examples demonstrate the use of the Instant polymers in two (2) antiperspirant personal care product 



Herquat 280 1.0 to 10.0 1.0 to 3.5 

Water, D.I. 24-33 51.5 - 54 

Propylene Glycol 16.0 16.0 
Aluminum Chlorohydrate 50 
Aluminim- 

Zirconium Chlorohydrate - 29.0 
Examples 3-6 

These examples demonstrate the ability of the Instant polymers to Increase the thtekness of water-based 
aluminum-containing antiperspirant composltkMis. 
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1 k Sl & 

Merquat 280 Weight % - 3.5 . ' 2.0 

Deionized Water Weight % 34.0 30.5 30.0 28.0 

Propylene Glycol Weight % 16.0 16.0 16.0 16.0 
D.C. ACH 303 

Aluminum Chlorohydrate Weight % SO.O 50.0 

D.C. AZG 368 
Alumlnun Zirconium 

Chlorohydrate Glycine Weight % - - 54.0 54.0 

Vise, (cps) 11.5 25.0 6.8 23.5 



In these examples, viscosity was measured by a Brookfield Viacometar, 
Model LVT, spindle #2 at 30 rpm. 



30 1 . A method for thickening a metal-oontalnlng, aqueous composition comprising adding to said oompositJon 
an efTective amount of a polymer comprising: 

a) about 1 to about 99%, by weight, based on the total weight of said polymer, of a quaternary diaiiyi 
diaii<yi ammonium monomer, wherein all<yl groups are independently selected firom alkyi groups of 1 
to 18 carbon atoms and wherein said quatemary diallyl dialkyi ammonium monomer's counterion Is 

35 selected from the group consisting of bases of adds having an ionization constant greater than 1 0-^ ^ 

b) about 1 to about 99%, by weight, based on the total weight of said polymer, of an anionic monomer 
selected from the group consisting of acrylic acid and methacryfic ackl; wherein the weight average 
molecular weight of said polymer ranges from about 5,000 to 8,000,000, as determined by gel pemie- 
ation chromatography. 

40 

2. The method of aalm 1 , wherein said alkyi group of a) is Ci_4. 

3. The method of daim 1, wherein a) is selected from the group consisting of dimethyl diallyl ammonium 
chloride and diethyidiailyl ammonium chloride and b) is acrylic acid. 

46 

4. The method of daim 1 , wherein saki effective amount ranges from about 0.01 to about 20%, by weight, 
of said product. 

5. The method of Claim 1 , wherein sakI aqueous compositkin is a water-based personal care product which 
so contains aluminum In the form of an aluminum stsarate, aluminum acetate, aluminum sulftite, aluminum 

zirconium complex, aluminum chlorohydrate or aluminum chlorhydrex P.G. 

e. The method of Claim 5, wherein said personal care product is a water-based antiperspirant and wherein 
saki aluminum is in the form of aluminum zirconium complex, aluminum chlorohydrate or aluminum 
55 chlorhydrex P.G. 

7. The method of Claim 1 , wherein saki counterion is selected from the group consisting of fluorMe, chloride, 
bromkle. hydroxide, nitrate, acetate, hydrogen sulfate and primacy phosphates. 
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8. A thickened, water-based liquid antiperspirant which comprises: 

a) 1 to 95% water, by weight; 

b) 1 to 50% of aluminum-containing an antiperspirant, by weight; and 

c) an effective amount for thickening purposes of a copolymer comprising: 

6 1 . about 1 to 99%, by weight of said polymer, of a monomer selected firom the group consisting of 

dimethyl diallyl ammonium chloride and diethyldiallyl ammonium chloride; and 
2. about 1 to about 90%, by weight of said polymer, a monomer selected finom the group consisting 
of acrylic acid, and methaoylic add; wherein said polymer has a weight average molecular weight 
ranging from about 5,000 to about 6,000,000, as determined by gel permeation chromatography. 

10 

9. The composition of Claim 9, wherein said aluminum-containing antiperspirant compound Is selected from 
the group consisting of aluminum zirconium complex, aluminum chlorohydrate, and aluminum chlorohyd- 
rex P.G. 

IS 1 0. A method for thiclcening an aqueous solution comprising adding to said solution an effective amount of: 

A) a polymer comprising: 

a) about 1 to about 99%, by weight, based on the total weight of said polymer, of a quaternary diallyl 
dialkyi ammonium monomer, wherein all<yl groups are Independently selected from alkyi groups of 
1 to 18 carbon atoms and wherein said quaternary diallyl dialkyi ammonium monomer's counterion 

20 is selected from the group consisting of bases of acids having an ionization constant greater than 

10-13, 

b) about 1 to about 99%, by weight, based on the total weight of said polymer, of an anionic monomer 
selected from the group consisting of acrylic ackl and methacrylic acid; wherein the weight average 
molecular weight of said polymer ranges from about 5,000 to 6,000,000, as detemiined by gel per- 

26 meation chromatography. 

B) a metal ion having a positive valence of greater than 2, wherein the molar ratio of said metal Ion to 
the carboxylic functkinaiity of sakl polymer is greater than 1 . 



30 
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Description 

This invention Is directed to tlie adsorption of fatty acids and otfier components of sweat typically found in human 
perspiration. More particularly, It is directed to the adsorption and entrapment of sweat components within the confines 
s of a macroporous copolymer. The macroporous copolymer must have a pore diameter sufficiently small to Inhibit skin 
bacteria from entering. 

Fatty acids such as propionic acid, butyric acid, and hexanoic acid, together with other components of sweat such 

as certain proteinaceous wastes, are among the primary components of axillary perspiration associated with body mai- 

odor. Upon reaching the surface of human skin, these materials are attacked by the bacterial fk>ra which is pervasive 
10 on the skin. The materials are decomposed by the ftora into volatile tow molecular weight fatty acids such as isovaleric 

acid, caprolc acid, and caprylc acid, in additkm to certain mercaptans and aromatic amines, and hydrogen sulfide. These 

volatile products are the cause of body malodor 

Body malodor is most commonly combated with the akJ of an underarm product such as a deodorant. Deodorants 

contain, among other ingredients, an antimicrobial agent whch is intended to function in reducing the number of micro- 
's organisms found on the skin surface. Thus, the antimicrobial agent acts to reduce the bacterial flora present on the skin. 

In theory, this tends to reduce the decomposition which occurs on the skin, which In tum removes the cause of body 

malodor. 

One of the most comrrxm antimicrobial agents empk}yed as the active ingredient in underarm deodorant applications 
is TRICLOSAN. TRICLOSAN is the Internatbnal Nomenclature Cosmetk: Ingredient (INCI) name assigned by The Cos- 
20 metic. Toiletry and Fragrance Association (CTFA), Washington, D.C, f or a substituted diphenyl ether compound, 5-chlo- 
ro-2-(2,4-dichlorophenoxy) phenol or C12H7CI3O2. 

While TRICLOSAN is effective in its function in underarm deodorant applications, it as well as other commonly used 
antimicrobial agents are potentially "bad actors", in contributing to minor skin irritations In certain sensitive individuals. 
Therefore, a reduction in the amount of antimksrobial agent necessary for any given underarm application, would offer 
2s a distinct advantage in the marketplace, since a perceivable increase in mildness and a lower potential for skin Irritation 
could result. 

We have unexpectedly found that certain adsorbent copolymers exhibit effective sequestering of at least three fatty 
ackJs typksally found in perspiration. While these copolymers are capable of entrapping the fatty acMs and other sweat 
components because of their macroporous structure, they nevertheless possess a small enough pore diameterto inhibit 
30 entry of bacteria. By adsorbing fatty acids into the macroporous copolymer, these fatty acMs are effectively isolated from 
decomposure Isy the bacterial flora found on skin, and the generation of body nnalodor Is thereby significantly reduced. 

Thus, the problem solved by the present Invention involves the removal and isolation of fatty acids and other sweat 
components responsible for body malodor from skin flora to reduce the generation of body odor. According to the in- 
vention, this problem is solved by selectively adsorbing and entrapping the fatty acids and other sweat components 
^ within the confines of a highly crosslinked macroporous copolymer. 

Thus, our invention Introduces a method of preventing underarm makxjor associated with human perspiratkxi. Ac- 
cording to the invention, there is applied to the skin of a human, a safe and effective amount of a macroporous crosslinked 
copolymer. Components of sweat, in particular fatty ackJs found in hunnan perspiration, are surprisingly adsorbed and 
entrapped within the confines of said copolymer The nracroporous copolymer possesses a pore diameter of a size 
40 sufficiently small to inhibit skin bacteria from entering. Decomposition of these fatty acids by the skin bacteria is thereby 
retarded, and hence the generation of body makxior is reduced. 

Preferably, the macroporous copolymer has pores with a distribution of pore diameters of between 0.0001 to 0.1 
micrometer. The macroporous copolymer Is in the form of particles having a particle size of between 1 to 80 micrometers 
in diameter. The macroporous copolymer nray be applied to the skin as an ingredient of a formulated underami product 
4S such as a deodorant stick, a deodorant cream, a deodorant lotton, a deodorant spray, a deodorant roll-on, a deodorant 
pad, a deodorant pressed powder, a deodorant loose powder or a deodorant gel. 

Adsorbent macroporous copolymers are described in U.S. Patent 4690825, US Patent 4724240 and in a published 
European Patent Application 0 369 741 A2. Such materials are soH under the trademarks MICROSPONGE® by Ad- 
vanced Polymer Systems Inc., Redwood City, Califomia, and as POLYTRAP® by Dow Corning Corporation Midland, 
so Michigan. 

Evaluations of these adsorbent copolymers have demonstrated their effective sequestration of perspiration fatty 
acids such as propionic acid, butyrk; acid, and hexanok: ackJ, from solutions of these acids which approximate normal 
concentrations of human perspiration. These adsorbent copolymers inhibit the ingress of skin bacteria but allow the 
Ingress of the fatty acids. In underarm applicatkjns, these adsorbent copolymers exhibit positive sensory characteristics. 
ss By including such copolymers as an ingredient of a deodorant product, it is possible to minimize or prevent the 
bacterial decomposition of perspiratk>n components responsible for body makxior Simultaneously, the deodorant prod- 
ucts are imbued with improved sensory aesthetes. These copolymers have not been found to be incompatible with other 
deodorant ingredients such as fragrances and substantivlty aids, regardless of form delivered to the skin. 
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The perspiration fatty acids are preferably "entrapped" within particles of a macroporous highly crosslinked copol- 
ymer containing acrylate or methacrylate units. These particles are not water soluble. Such macroporous materials are 
preferably manufactured in the form of spherical beads. Other forms of the adsorbent material can be employed such 
as a complex POLYTRAP® particulate which consists of a mixture of unit particles, agglomerates and aggregates. 

s These hydrophobic copolymeric materials are used to entrap the fatty acids and other components of sweat and 

are highly macroporous. Thus, the materials possess an inordinate amount of interstitial space Including a vast labyrinth 
of voids. The material is capable of adsorbing several times its own weight of sweat components including fatty acids. 
Since the process involved is adsorption in contrast to absorption, the properties of both the copolymeric material and 
the entrapped sweat components are not altered. 

10 The fatty acids are entrapped within the material in contrast to being encapsulated. Encapsulation connotes a com- 
plete enclosing of one material within another such as a shell fomned around a core of liquid. Encapsulated ingredients 
are released by mechanical disruption of the shell or dissolution of the shell. Once the shell is disrupted, the entire 
contents of the shell are released or extracted. In entrapment, however, the release of an entrapped component is 
controlled or sustained by wicking, evaporation or capillary action. Mechanical disruption is not required. 

IS The discrete particles of the hydrophobic macroporous materials of the present invention are free flowing particu- 
lates, even when loaded with an entrapped component. One copolymer representative of one species of a genus of 
these materials has the formula 




In this species of copolymer, x and y are Integers in which the ratio of x:y is from 1 :99 to 99:1. R' is the alkylene 
radical (-CI-l2CH2-)a, in which a is an integer having a value of from one to eight. R" is the alkyi group -(CH2)bCH3 in 
which b has a value of from zero to twenty-nine. In a more limited form of this particular species, the ratio of x to y is 
about 80:20. R' is -CI-I2CH2- and R" is -CH3 or -(CH2)11CH3, although the genus of these copolymeric materials is not 
so limited. 

Suspension polymerization is one preferred technique which is used to produce these adsorbent macroporous 
materials. According to that particular technique, polymerization is carried out in water The monomers, a volatile hy- 
drocarbon solvent or material acting as a porogenic agent and a catalyst are combined and tonn beads or droplets in 
water and polymerization occurs within each bead. A surfactant or a stabilizer such as polyvinyl pyrrolidone is required 
to prevent the Individually formed beads and droplets from coalescing in the solution. The resulting beads have a sub- 
stantially spherical outer crust or shell, but reveal an interior macroporous structure. 

The bead Is typically 1 to 80 micrometers in average diameter. The particle diameter is controlled as a function of 
the rate of agitation used during the suspension polymerization process. The macroporous copolymer must have a pore 
diameter, in this application, of a size sufficiently small to Inhibit skin bacteria from entering. Thus, a pore diameter of 
between 0.0001 to 0.1 micrometer is most preferred. The process for making the macroporous copolymer with such a 
controlled pore diameter is described in detail in US Patent 4690825. For example, according to that patent, the porosity 
is increased by increasing the crosslinking density or by increasing the concentration of the porogenic agent in the 
solution. 

Other stabilizers and protective colloids such as starch, polyvinyl alcohol, carboxymethyl cellulose, methyl cellulose, 
or inorganic divalent alkali metal hydroxides such as MgOH, may also be used in place of polyvinyl pyrrolidone in this 
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suspension polymerization process. When the volatile hydrocarbon solvent or porogenic agent is removed, it leaves 
behind an empty porous copolymer bead. 

Typically, two or more monomers are used in the process. One monomer is usually a polyunsaturated monomer 
and the other monomer is a monounsaturated monomer Representative polyunsaturated monomers which are used 
s are ethylene glycol dimethacrylate, triethylene glycol dimethacrylate, tetraethylene glycol dimethacrylate; 1 ,3 butyleneg- 
lycol dimethacrylate; 1,4 butanediol dimethacrylate; 1,6 hexanediol dimethacrylate, neopentyl glycol dimethacrylate, 
bisphenol A dimethacrylate; divinylbenzene and trivinylbenzene; divinyttoluene and trivinyltoluene; triallyl maleate, triallyl 
phosphate, diallyl maleate and diallyl Itaconate. 

The monounsaturated monomers which are used are preferably methacrylates and acrylates having straight-chain, 
10 branched-chain, or closed rings, with 5 to 30 carbon atoms, and more particularly those containing 5 to 1 8 carbon atoms. 
Representative of such preferred monounsaturated monomers are methyl methacrylate, lauryl methacrylate, 2-ethyl- 
hexyl methacrylate, methylhexyl methacrylate, isodecyl methacrylate, stearyl methacrylate, cyclohexyl methacrylate, 
and dimethylamino ethyl methacrylate. Other types of monounsaturated monomers such as styrene can also be used, 
however 

IS Highly crosslinked copolymeric systems consisting of particles of submicrometer size can also be prepared from 

monomers having at least two polymerizable unsaturated bonds and with no comonomers having a monounsaturated 
moiety. The details of the processes for making these adsorbent copolymers are found in any one of three patents, 
namely US Patent 4690825, US Patent 4724240 or the published European Patent Applteation 0 369 741 A2. 

Standard texts generally define a fatty acid as a cartioxyllc acid derived from, or contained in an animal or vegetable 

so fat or oil, and composed of a chain of alkyi groups of from 4 to 22 carbon atoms characterized by a terminal carboxyl 
group -COOH. However, for purposes of this inventbn, a fatty acM' is also intended to include ackJs such as acetic 
ackl and propkxite ackl. 

The invention is Illustrated in more detail in the following example. In the example, three of the known aliphatic 
carboxylk: ackj components of human sweat are used to study the sequestering power of macroporous copolymers sold 

25 under the trademark MICROSPONGE®. All of the macroporous MICROSPONGE® copolymers tested exhibited the 
ability to immobilize the three components of sweat. The three acids were propionic acid, butyrc acid and hexanoic 
acid. These acids, however, were not equally sequestered by the macroporous copolymer adsorbent. It was found that 
the higher molecular weight aliphatk: acid was retained the most. 

Propionic acid, butyrk: ackd, and hexanoic acM, were dissolved in water. A gas chromatographk: assay was utilized 

30 with the aid of a polar NUKOL™ megabore Supeico™ column in a Hewlett-Packard™ 5890 chromatograph with split 
injection. Standard curves of the three ackte were generated. To test each sample for sequestration, 1 00 milligrams of 
MICROSPONGE® macroporous copolymer was mixed with 10 milliliters of 500 parts per million of sweat acid. The 
iVIICROSPONGE® employed in these tests had a pore diameter whteh was between 0.0001 to 0,1 micrometer and a 
particle diameter whbh was between 1 to 80 micrometers. The solution was agitated on a rotating table for one hour, 

3B filtered through a 0.45 mterometer filter, and then injected into the gas chromatograph. The retentkm times for the three 
ackJs were 1 .8 minutes for propnnk: acid, 2.4 minutes for butyric acid, and 4.2 minutes for hexanoic acid. The filtrate 
was analyzed after removal of the MICROSPONGE® nrracroporous copolymer The concentration of the starting sdutton 
was 546 parts per million for propionic acid, 573 parts per million for butyric acid, and 533 parts per million for hexanok: 
ackl. It was found that the acid remaining in the filtrate was about 75 percent for propionic acid, about 75 percent for 

«> butyric acid, and about 25 percent for hexanoic acid. Correspondingly the amount of acid sequestered by the macro- 
porous copolymer was about 25 percent for propionic acid, about 25 percent for butyric acid and about 75 percent for 
hexanoic acid. 

The macroporous copolymer can be applied to the human skin in the form of a deodorant stick, a deodorant cream, 
a deodorant lotion, a deodorant spray, a deodorant roll-on, a deodorant pad, a deodorant pressed powder, a deodorant 
45 loose powder or a deodorant gel. Formu lations for delivery of the macroporous copolymer in such deodorant applicatbns 
are known In the art. 

Thus, for delivery of the macroporous copolymer as a deodorant aerosol, there is combined with the macroporous 
copolymer, a propellant such as butane, isobutane, propane, isopropane, nitrogen, or carbon dkmie; a suspending 
agent such as an organofunctional clay, ethanol, or propylene carbonate; an aesthete enhancer such as CYCLOME- 

so THICONE, DIMETHICONE, isopropyl myristate, isopropyl palmitate, or a 0,2 to Cig alcohol benzoate; and a sensory 
additive such as a fragrance or talc. 

For delivery of the macroporous copolymer as a deodorant roll-on, there is combined with the macroporous copol- 
ymer, an aesthetic enhancer such as CYCLOMETHICONE, an organic ester, or dioctyi adipate; a sensory additive such 
as a fragrance, talc, silica, or polyethylene; a solubilizer such as water or an alcohol; a viscosity builder such as silica, 

55 aluminum starch, or octenyl succinate; and an emulslfier such as glycerol monostearate, STEARETH 2, an aikoxylate, 
or an organofunctional clay 

For delivery of the macroporous copolymer as a deodorant solk) such as a stck, there is combined with the macro- 
porous copolymer, a solkJifier such as sodium stearate, cetyl alcohol, or steaiyl akiohol; an aesthetk: enhancer such 
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glycerin, propylene glycol, CYCLOMETHICONE, a C^g to C,s alcohol benzoate, an organic ester or an organic ether; 
and a sensory additive such as an emulsifier, a fragrance, talc, silica or polyethylene. 

Other deodorant forms known in the art which are suitable for delivery of the macroporous copolymer are creams, 
pads, lotions, gels or powders. These other forms contain similar Ingredients as those noted above. When added to a 
5 deodorant product, the product should contain 0.5 to 5 percent by weight of the macroporous copolymer. Amounts in 
excess of five percent can also be employed, to attain adequate adsorption of the fatty acids and other of the sweat 
components if necessary. 

The hydrophobic macroporous copolymer is utilized in combination with a volatile component such as CYCLOME- 
THICONE, a fragrance, or ethanol, which Is first Incorporated Into the copolymer and then Into a deodorant product. 
10 upon application to the axilla, the volatile component is volatilized, leaving the macroporous copolymer free to adsorb 
and entrap the components of sweat Into and within confines of the copolymer. 



Claims 

IS 

1. A method of preventing underarm malodor associated with human perspiration comprising applying to the skin of 
a human, a safe and effective amount of a macrqxirous crossllnked copolymer containing acrylate or methacrylate 
units; sequestering and Isolating the components of sweat found in human perspiration from decomposure by skin 
bacteria by adsorbing and entrapping the components of sweat found in human perspiration within the confines of 

20 the macroporous copolymer; the macroporous copolymer having a pore diameter of a size sufficiently small so as 
to inhibit skin bacteria from entering; whereby the components of sweat found in human perspiration are removed 
and isolated from decomposlttan by the skin bacteria and the generation of body malodor Is reduced. 

2. A method according to claim 1 In which the sweat components are fatty acids selected from the group consisting 
ss of butyric acid, propionic ackJ and hexanoic acid. 

3. A method according to claim 1 In which the macroporous copolymer has a pore diameter of between 0.0001 to 0. 1 
micrometer. 

30 4. A method according to claim 3 in which the macroporous copolymer is in the form of particles having a particle size 
of between 1 to 80 micrometers in diameter. 

5. A method according to claim 2 in which there is adsorbed and entrapped within the confines of the macroporous 
copolymer an amount of from 25 to 75 percent by weight of the fatty ackJs. 

3S 

6. A method according to claim 1 In which the macroporous copolymer Is applied to the skin in a form selected from 
the group consisting of a deodorant stick, a deodorant cream, a deodorant totbn, a deodorant spray, a deodorant 
roll-on, a deodorant pad, a deodorant pressed powder, a deodorant loose powder and a deodorant gel. 

40 
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COMPLETE SPBOnCATION. 

Cosmetics in Gd Form and a Process for fii^ MannfRctore. 

I, Amss Fromont, of 89 avisnae de Spedficatipii and claims tibe teim ''cosmetic'' 45 

Nemlly.NeuiUy SwSeiiie^ Fiance, of Frraich covecs a wide caage of products ran^g 

oatioiialiQr. do beaby dedaie the inventioin, from, e.g. perfumes to astringent and clean- 

for which I pray tiiat a patent may be i«g liquids. Moreover, tbrou^out the 

5 granted to me. and the method by which it Specification and claims a distinction is made 

is to be pafoimed. to be particularly des- between liquid cosmetics and cosmetics in 60 

caibed in and by the following statement: — gel form, and it is these latter, and more 

It is known to make a cosmetic product especially gelled perfumes, which are the 

by peifaming a solution of high alcohol object of the invention. 
10 content with one or more essential oils. With If the cosmetic is in gel form, it is moie 

vatyhiK degrees of diflSculty. according to the easy to get it out of its container (which may 66 

dk ttien. a solution is obtained which is thea be a pot car tube) in the correct quantity 

fllteied after having been allowed to stand f<x the use desired. Similarly it is possible 

at a very low tempeiatuie. usually m the to apply the cosmetic to just that part of 

16 region of 0° C. A liquid eau de Cologne is the body wished for without spilling as usu- 

finally obtained. Known eaux de Cologne ally happens with a liquid cosmetic. 60 
usually have a hi^ alcohol content, 70° The bquid cosmetic may be ptepaied by 

proof spirit being considered as a relatively known methods and then converted into a 

- k concentration. geL laius any alteration of known methods 



Use of liquid eau de Cologne has some of preparing the cosmetic itself it avoided 
drawbacks, however. It is not easy to judge which makes the practical applicaf ' 
the exact amount which it is desired to use, present invmlion much simpler. 



this fact bcingiag about loss upon tbe glove la a prdtecred mode of putting the inven- 

or the pad used to apply it. Carrying the lion, into ptacttee, the invention consists in a 

eau de Cologne around in bottles is heavy process for the pireparation of a perfume in 

and a nuisance. Its high alcohol content gel form characterised by dispersmg a per- 70 

may lead to irritation ox at least to con- fume in aqueous alcohol containing a sur- 

sidmbly drying-up of the skin and accord- faoe^ctive agent, introducing with stirring a 

mgly produce disagreeable allergies. powdeied highly polymeric carboxy-vinyl 

To overcome tbsse drawbacks, the present synthetic resin, allowmg the resin to swell 

invention relates to a cosmetic which is and introducing progressively a dilute 75 

brought to the state of a gel. aqueous alcoholic solution of weakly alkaline 

Tlte invention consists in a process for the base to form the gel in the liquid perfume 

piepaiation of a cosmetic in gel form chaiac- to ^ve a perfumed jelly, 
traised in that small quantities of a highly Gels thus obtained aie stable, inert and 

poljmeric carboxy-vinyl synthetic xesin as accordingly easy to store. They are also 80 

herem defined and a dilute aqueous alcoholic easy to prepare cheaply and qaiddy. They 

solution of a weakly alkalme base are added are usually transparent The cost and the 

to a liquid cosmetic. akohol content are both deceased compared 

As used herein, the term "highly poly- with known preparations, 
meric carboxy-vinyl synthetic resin" is in- In a further preferred form, the invention 86 

tended to refer to a polymer of acrylic or still further consists in a perfume in gel 

maleic add. containing free — COOH groups, form as described above in which less than 

It is to be understo od that te>ug^ut the 1% by wei^t of the composition oS either 
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the syaibiS&: wem. or weakly alkaline base 
ace used whidi eliminates any greasy or 
stfcky feding from tiie final producL 
lie suiface^active agent referred to above 
6 lowets the surface tendon of &e liquid cos- 
metic. By leducmg tiiis suiface tension it 
makes k easier for the ingredients to be 
wetted with the water. 
The carboxy-vinyl lesin which is thrai 
10 introduced into this solutuoi contahiing the 
sui&oe-active agent is wetted and swells. 
Some time is necessary for tills swelling to 
be completed. 
Then, by adding the alkaline base, the gel 
15 dsformedmtheoosmetii^givhigapecfumed 
jeUy, the pH and afcohol content of which 
may have been chosm within wida Smits 
than hifhecto possible for liquid cosmetics 

20 Gei formation may be made easiea: by 
warming tb& cosmetic the resin and the alka- 
line base, or any other products gomg to 
makeupthegeL Of course, the whole pro- 
cess may be carried out in the cold if the 

25 cosmetic is one which is damaged on heating. 
It is particularly advantageous, according 
to another characteristic of the ptes«it in- 
vention to adjust the proportions of the vari- 
ous ingredimts which make up the final gel 

30 in Older to give a p^ectly neutral product, 
ie, a ppodiKt of pH 7, thus avoiding any 
jnitaat ^ect upon tiie skin. If necessary, 
a pH sl^^Hy tess than 7 may be diosen for 
those skins to wUdi a sUghtly add product 

36 is mose suitable. , ^ ^ 

The invention may be furthw described 
with x^ersDoe to the : 



Start the stirrer again and add very slowly 60 
the weak solution of alkaline base which has 
ahready been diluted with a portion of the 
water set aside for this purpose. 

This addition immediately ^ves rise to 
gel formation and completes the preparation. 65 

The product may be pumped for filling up 
the vessels it is to be contamed in. and may 
be paclKd into tubes of various sizes, in jars, 
with large mouths or in devices with perfor- 
ated stoppers etc, 70 

Example 2. 
Rose-perfumed eau de Cologne in 70% 
proof spirit. 

Weight 73 



Phenyl ethyl akcdiol... 



40 Eau de Cotogne in 70° proof spirit 
CompoMan: — 

Eau de Cologne. 70° proof ... 98—99% 

Catboxy-vinyl synthetic resm ... 02 — 1.0?io 
mute aqueous atooholic solu- 

46 tika of weak alkaline base... 0.2r-1.0% 

Total 100% 



Procedure:— - . , 

Take the Eau de Cologne jMceviously pre- 
pared m the liquid state. i.e, chilled and 
50 filtered in the regK>nd!0°— 5° C. 

Put this Eau de CologdB m a vessel fitted 
with a good stirrer. ^ ^ 

Start the stirrer at high speed and add the 
powdered carboxy-vinyl synthetic resin 
66 slowly to avoid formation of lumps. 

Star for about twai^ minutes, allow to 
stand for the rrain to swell for the requisite 
length of time (wbic3i may be up to 12 



l-citronelk>l 1.95 80 

Linalol 0,80 

Amber (in fragments) .., 0.20 

Essence de bois de Gaiac 0.20 
De-terpencd geranium 

essence 3.00 86 

B«izyl acetate 1.00 

Rose essence (absolute) ... 0,50 

C, alddiydes 0.01 

Citial 0.01 

96° proof akohol about 60-63 90 

IMstifled water about 25— 27 

Carboxy-vinyl synthetic 

resin 0.2—1.0 

Dilute aqueous alcoholic 

solution of weak alkaline 96 

base 0.2—1.0 

Total 100 



Procedme: — 

Prepare the eau de Cologne, by methods 
known p«rw, as a liquid ie. mix the ingredi- 100 
wts, chill and filter in the temperature range 
0°--5° G 

Put this eau de Cologne in a vessd fitted 
^th a good stiller. 

Start tiie stinnrat high speed and add the 105 
synthetic lestn slow^ to avoid formation 
of lumps. 

Stk for twenly minutes, allow to stand for 
the swelling of the resin for the necessary 
length dt time (whidi may be up to 12 110 
hours). 

Start the stirrer again and add the alkaline 
solution, which has been previously diluted 
with a portion of the water set aside for this 
purpose, very slowly. 115 

The gel forms immediately after this addi- 
tion and completes the preparation. 

The ^ may be then conditioned or stored. 
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Example 3. 

EaU DE CbLOGNE m AT LEAST 50" SPIRIT 



. /Concentrated Cologne essence l o 10% 

iPolyoxyethylenated sorhitaa monolauiate LO— 10% 

-^{^.^LS^} ::: ;:; ::: :;; ;:; ^* 



C Carboxy-vinyl synthetic lesin 0.2—10% 

D Dflute aqueous alcoihoEc solution of weak 

alkafine base 0.2—10% 



Total 100% 



Prooediire :— Start the sticrer at Mgh speed, and add 

Wei^ the concentrated essential oSs and the synthetic lesai slowly to avoid formation 

the suifaoe-active a^ts together and lieat of lumps. 

15 on a water bath to a sufiBdoit temperature Stir far about twenty minutes- allow to 

to solubilise tiie oHs; allow to co<d to room stand the neoessaay time for swelling of the 30 

tempetatuie after shaking to mix flie era- lesm (up to 12 houis may be necessary) 

stituents (A). Start tiie stiiKsr asam and tiifia add iiie 

Dilute the concentrate A by adding the weak alkaline base sohxtion. dOnted with a 

20 alcoholic solution B with moderate shaking, portion of the water saved for this purpose. 

Filter in the normal fasliion without chill- very slowly. 35 

ing, metety to iuM back any gross impuri- The gd fonns instantty. completiM the 

p«»atation. It may then be either immedi- 

Put fbesokttion obtained in a vessel fitted atefyoooditioned. stored '""^ 
25 with a good slioer. 



EXAMFLS 4. 
RbJUVENATINO ANn-WmNXUB lELLY. 



A /PolyDJiyethyleaatedu 
\C(Hicealiatedperfimie 

Tj (90' proof alcohol ... 
^ IMentiiol 

^ /Distilled water 

\Allantdn 

n^istilled water 

j Witch-hazel 

P Glycolisate of yeast ... 
^ -^Glycolisate of bramble 
Vitamin PP 

\Diluted azulene : 

F Carboxy-vinyl synthetic ue 
G IXlute aqueous alcoholic 



sohttiooi of weak 



H Coknidog agent ... 



Percentages 
by wei^ 



0.2—10 
0.05-0,5 



33—38 

0—20 

5—10 

0.5—1.0 

0.01—0.1 

0.01-0.2 

0.2—1.0 



100% 
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Erooednre: — 

W^Ji togedur the surface active agent 
and m» concentrated perfume; beat on a 
'watBT-bath at a <hi^ Plough temperature to 
5 solnUHse tbs essential oils, stir to mix the 
ccmslitaents and allow to cool to room tem- 
perature (A). 

Dissolve the mentbol in tbe 96° proof 
alc(Aol sq>atately (B). 
10 Dissolve tile aUantoin in some of the 
distined water (aboat 35% of the whole). 

Waitm to ensure complete solution. Allow 
to cool (Q. 

Mk B. C and D to obtain solution £ and 
16 dilute solutiaa A pcogcessively with this 
solution, keeping the whole chilled and agi- 
tated. 

Hlter tbrou^ an ordinary filter papa- to 
zanove gross impurities. 
20 Put ffau fliteied solution ia. a vessel fitted 
with, a good stiner. 
Start th0 stinnr at h^ speed and add the 
tthetic lesin slowly to avoid the forma- 
a. <s£ lumps. 



Stir for twenty minutes, allow to stand for 25 
the time necessary for the swelling of the 
resin (up to twelve hours may be necessary). 

Restart the stirrer and add slowly the 
weak alkaline solution, wWch has previously 
diluted with a portion of water saved for this 30 
purpose. 

The gel forms instantly after this addition 
and completes the jpreparation. It may 
either by conditioned immediately or stored. 

The jelly obtained is not sensitive to 35 
sudden changes in temperature, and has the 
unique property of liquefying completely 
during application, leaving the user greatly 
reSrabed. 

It gives the possibility of adding, to the 40 
maximnm amount, all the desirable active 
agents without losing the consistency and 
without these active agents having their pro- 
perties changed. 

Not being prone to decay it can contain 45 
these constituents without it being necessary 
for other protection antiseptics, which are 
moie or less harmful to these preparations. 



Example 5. 
Cosmetic nturr jelly. 



Concentrated natural fruit juice ■ . 
Synthetic fmit essaice 
'96' proof alcohol .. 

Distilled water 

Vitamin complex 

tAn&eptic 

Carboi^-vmyl s]mlhetic lesin- , ... 

Dilute aqueous alcoholic solution of weak 
alkaline base 



0—20 
30—90 
0—10 
0-0.5 



02—1.0 
to 100 



Proceduie: — 
65 Weigh out and mix up A without warming 
and filter through a filter paper or through 
.fine gauze. 

Put A in a mixer fitted with a good stirrer. 
Start this stirrer at high speed, and add 
70 sjmthetic resin B slowly to avoid the forma- 
tion of lumps. 

Stir for about twenty minutes and allow to 
stand for the necessary time for swelling 
(twelve hours may be needed). 
75 Start &e stirrer again and add slowly the 
alkaBne solution (previously diluted with a 
portion of the water saved for that purpose). 
The gd f<ffnis instentaneoulsy after th^ 



addition and completes the preparation. The 
product may be either conditioned immedi- 80 
ately or stored. 

The synthetic fruit essence may be re- 
placed by a natural fruit essence. 

By varying the active products in this jelly, 
substances may be obtained which have 85 
astringent, stimulating or soothing action. 

Many different properties may be obtained 
starting from the same basic material, to 
clear up certain skin defects. 

These special effects of its application are 90 
most interesting especially for a basically 
cosmetic product 
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. fNon iomc suicface active 
^ IConcentrated perfume... 

(96° pcooi akolwl ... 
B {Crystallised meuthal ... . 

" ■ > <G-11) , 



fDistilled water 

C -{Allaatffln 

(.Witch-hazel 

E CadxHcy-wayl synthetK; i 
F I^te aqneoiu alodiolic 



solntkm of weak 



G Ck>kHidiig agent . 



Total 



0.2—1.0 
02—1.0 

10—60 
0.1—0.4 
0.1—1.0 

10—60 
0.1^.3 
5—20 



0.2—1.0 
to 100 



100% 



Procedure: — 

Waim tbe sniface active agent and ^ per- 
ao fume togeth^ oia a water-batb to solnbuise 
tbe essential oils, stk to mix and allow to 
cool to loom tempeiatuie. 

IKssolve the menthol and the O-ll in the 
96° proof alcohol without heating to obtain 
25 B. 

Dissolve the alkntoin in a suffideot quan- 
tity of water by heating to tibe most con- 
veoieat tempeiatuie on a water-bath, and . 
allow to cool to obtain C. 
SO Mix B and C to obtaia D. 

DQute A iffogtessively with D with moder- 
ate sliiniog. 

Fitter thnnuii, onlimacy filter paper wifli- 
out previous tMMg to xemcne the gross im- 
3S purities. 

Put the solution obtained into a vessel 
fitted with a good stiixer. 

Start the stirrer at high speed and add 
tlie syntiwtic oesin skiwly to avdd the forma- 
40 tion <tf lumps. 



Stir for about twenty minutes and aUow to 
stand for the neorasary length of time for the 
isesin to swell (12 hours may be necessary). 
Start the stiiror again and add very slowly 
the aBcalne solution which has been diluted 
with a particm of the water saved for that 



_ gd forms instantaneously upon this 
addition, completing tiie preparation. It 
may then be either conditioned unmediately J 
or stored; 

This new "aftor shave" gel has the indis- 
pensible properties of being antiseptic,, 
astringmt, sootiiiog and dlcatcizing. More- 
over it has t3ie advantage of being more easy I 
to apply than a Hquid contained in a bottie. 

iSoe new after-^ve gd is very easy to 
use. the ^peed with which it spreads and 
dries, recommending itself particularly to 
mai. who are not disposed to spend much 
lime upon thdr toilette. 

The gd leaves no stidgr or fa^ lesidne^ 
unlike most existing products. 



^ fPolyojqwtlgr] 
■\Canvendent 



B jpe" proof^atodhoi "'. '." '". "'. 
^Antiseptic 

C Carboxy-wnyl ^ntiietic sraia 

D I Mtotea^ eOTs^alcoholic solofikm of weak 

B Odoudng ageot ... ... ... !.' *.'.*. 



30-98 
0—70 
0-0.5 



6 
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Psocedme: — 

Weagb up together die surface active agent 
Old Ime perfume, warm upon a watra>bath 
to a tempmture Mgh enou£^ to solubilise 
5 the perfume, stir and allow to cool to room 
temperature (A). 

Dilute concentrate A wifli solution B, 
under mod^ate sticdng. 
Filter upon an ordimizy filter paper witii- 
10 out chilling to iremove the gross impurities. 
Put the solution obtained in a vessel fitted 
m&L a good stkrer. 

Start tiie stiiCFerat liigli speed and add the 
synthetic s^ia slowly to av<ttd formation of 
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ir for about twenty minutes and allow to 
stand for the necessary time for the lesin to 
swell (12 hours may be necessary). 

Start the stinar again and ve^^ slowly add 
the allraline solution diluted with a portion 
of the watea: saved for that purpose. The 



gel forms instantly upon this addition, com- 
pleting the preparation. It may be packed 
straight away, or stored. 

The chemical gel obtained, differs from 25 
known hair dressings in that it leaves no 
residue and consequently does not clog up 
the hair. 

Other known gels tended to putrify, and to 
generally decompose rather qoiddy and 80 
sometimes tend to liquify desiate the pres- 
«ice of considerable quantities of antiseptic. 

The new gel hair-dressing does not putrify, 
is not sensitive to temperature variations, and 
does not change in viscosity upon standing. 35 

It can contain any active substance desired 
for hair treatment and has a brilliance which 
it gives to the hair, lubricating it while not 
^easing it. 

It may be made up completely transparent 40 
if desired and is more attractive because of 
this than the othra: known hair dressings. 



Example 8. 
Deododkisimg Jelly. 



Percentages 
by wei^t 



. fLauric 
^ IConven 



(96" proof alcohol 
B \Hexachlorophene 



C Distilled water . 



0.5—5.0 
0.5—5.0 

20-50 
0>-2.0 



Carboxy-vioyl sjmtiietic lesin 

DHute aqueous alcoboHc solution at weak 
> base 



55 Procedure:- 

Weigh out together the surface active 
agent and the perfume, warm upon a water- 
bath to a high enough temperature to solubi- 
lise the essential oils, stir to mix and allow 
60 to cool to room temperature. 

Dissolve the hexacMorophraie in the 96° 
proof alcohol to give B and mix B and C 
tog^iher to obtain solution D. 
Dilute conceaitiate A by adding solution D 
66 pii^iisBS^elywitJi moderate stkring. 



0.2—1.0 

and com^eies 'die preparation. It may be 



Tlie deodouiising jdly obtained has the 
same advantages as the solid sticks aheady 
known. ' 

It may contain alcohol to enhance 
evaporation. 

It does not contain fatty or gluey sub- 
stances which are disagreeable under the 
arms and spoil clothes. ! 

It may be provided in distributors with 
perforated stoppers for direct application 
without the usa having to handle the pro- 
duct. 

It may equally well be provided in jais 
or tubes of any common ^pe used for cos- 
metics. 

Its prepaiation is very simple, neoesdtat- 
ing as it does neitber wanning nor spedal 
equipment 1 

It is evident that the iavmtion is not 
limited to the examples ^ven above, but that 



r throu^ an ordinary filter paper, 

without chilling, merely to hold back the 
gross Smpuiities. Put the filtrate into a 
vessel fitted witii a stiiwsr. 

Start tiie stirrer at high speed and add the 
synflietic rrain slowly to avoid the forma- 
tion of lumps. 

Stir for about twenty minutes, and allow 
to stand at room t«nperature tor the time 
necessary for the resin to swell (12 hours 

may be necessary). . _ ^ ^ 

Start tiie stiixcr again and add vray slowly many other variations may be made without 
liie aJkaSne solntioin diluted with a portion dssaaiag from &e scope of the invention. 
<A die water saved &r ^ piupose. In above examptes any weak alkaline 105 

I Tbegdfomis&istanfly after this addition base imv be used, such u soda, ammonia. 



957475 
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alkaloB catbaoates or bocates, bydiFOjqd- 
amides ethaaokmmes, {oopaookmiiies or 



WHAT I CLAIM IS.— 

1. A process for the preparation of a 
cMmetic in gel form characterised in that 
small quantilies of a lugUy polymeric car- 
boxy-vinyl synfljeac reein as bsKsa defined 
and a dilute aqoeoos alcobolic solution of a 
weakly aUcalioe t»se ace added to a liquid 
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2. A process as claimed in Claim 1. in 
which less than 1% by wd^t of tbe com- 
position of the carboxy-vmyl lesin is used. 
16 3. A process as claimed in Claim 2, in 
which less than 1% by weight of the com- 
position of the alkaline base is used. 

4. A process for the preparation of a 
perfume an gel form characterised by dispers- 

20 ing a perfume in aqueous alcohol oontainiag 
a surface-active agent, introducing with stir- 
ring a powdered Mghly polymeric carboxy- 
•viayl synthetic reaia as herein defined, allow- 
ing the resia to swell and iatiodudng pro- 

26 gressively a dilute aqueous alcoholic solution 
ci viemy aJkaline base to form the gel in 
the liq^ perfume to give a perfumed jelly. 

5. ftxjcess aocordmg to iany one of the 



Claims 1 to 4 dbaiactedsed in that the Hquid 
cosmi^ic mixture and products forming tino 
gel axe warmed to make t^e reacti<m easier 
and to ^ve a more rapid gelling. 

6. ftooess according to any one of the 
aaams 1 to 5 characterised in that the pro- 
portions of cosmetic, resin, and alkaMne base 35 
are chosen so as to give a fcial product of 

7. A process according to any one of 
Claims 4 or Claims 5 or 6 as dependent on 
Claim 4, modified in that the per£mie is dis- 40 
persed in water instead of aqueous alcohoL 

8. A psrocess as claimed in any one pre- 
ceding daim in wMch further colouring ma- 
terials and/or perfumes axe added. 

9. A process for producing a cosmetic in 45 
gel form substantially as heFobibefoos des- 
cribed wi& reference to aoy one of lite pire- 
ceding examples. 

10. A • 



refecenoe to any one of lie iBBceding ex- 
amines. 

MARKS & CLERK. 
Chartered Patent Agents, 
Agents for the Applfcant. 
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